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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a small-sized antenna 
capable of hardly generating deviation of a resonance frequency and 
increase and decrease of a band, reducing weight and flexibly coping 
even with the change of the resonance frequency. 
SOLUTION: A radiation conductor pattern 13, a power feeder line 
14 and a ground line 15 are integrally formed on one surface of a 
plastic sheet 12 by pattern etching or the like. The plastic sheet 12 
is drawn formed to a box shape around the radiation conductor 
pattern 13 and a peripheral wall part 12a is formed. The support 
piece 12b of the power feeder line 14 and the ground line 15 and an 
attaching piece 12c to a ground member are formed by the plastic 
sheet 12. 
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I * NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the miniaturized antenna used as built-in antennas, such 

as a portable telephone, and its manufacture approach. 

[0002] 

[Description of the Prior Art] The busy condition of this conventional kind of miniaturized antenna is 
shown in drawing 21 . In drawing, it is the miniaturized anteima with which the electronic parts with 
which 1 was mounted in the printed circuit board and 2 was mounted in the printed circuit board 1 were 
attached in a wrap shielding case and 3 by means, such as adhesion, through the insulating member 4 on 
""tiie shielding case 2. 

[0003] a miniaturized antenna 3 ~ radiation -- a conductor — it has the section 5, electric supply Rhine 6, 
and a ground line 7, and is formed of sheet metal work (punching of a metal plate, bending processing). ' 
Electric supply Rhine 6 and a ground line 7 are inserted in the sockets 8 and 9 mounted in the printed 
\circuit board 1, and are connected to the electric supply pattern and grand pattem (not shown) of a 
printed circuit board 1, respectively. The grand pattem of a printed circuit board 1 has flowed with the 
^shielding case 2, and serves as a grand member to which a shielding case 2 counters an antenna 3 by 
this, radiation of an antenna - a conductor ~ it is for doubling with the form of the case of a portable 
telephone to make the section 5 have inclined to the front face of a shielding case 2. radiation ~ a 
conductor ~ the section 5 may be parallel to the front face of a shielding case 2 
[0004] 

[Problem(s) to be Solved by the Invention] In order to attach on a shielding case 2 combining an 
insulating member 4, gap of resonance frequency and the change in a band tend to generate the 
conventional miniaturized anterma 3 according to the error at the time of assembly. Moreover, since 
only the reinforcement holding the configuration as an antenna is required where sheet metal work is 
carried out, the thickness of about 0.1 nmi is required for the metal plate to be used, and lightweight- 
izing is difficult for it. When resonance frequency furthermore needs to be changed by a design change 
etc., in order to have to change the metal mold for sheet metal work, it takes a large amount of costs and 
period, 

[0005] In view of the above troubles, it is hard to generate gap of resonance frequency and the change in 
a band, and lightweight-izing is possible for the purpose of this invention, and it is to offer [ the 
miniaturized anteima which can respond also to modification of resonance frequency flexibly, and ] the 
manufacture approach. 
[0006] 

[Means for Solving the Problem] In order to attain this purpose, it is characterized by forming a 
radiation conductor pattem in one side of a sheet plastic at one, and for said sheet plastic extracting, 
casting it by the surroundings of said radiation conductor pattem, and the miniaturized antenna 
concerning this invention having become a core box (claim 1). 

[0007] Since the radiation conductor pattem and the sheet plastic (an insulating member, load member) 
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cast by the core box are unified, neither gap of resonance frequency nor the change in a band can 
generate this miniaturized antenna easily. Moreover, since the radiation conductor pattern is reinforced 
with the sheet plastic and the sheet plastic which could make thickness sufficiently thin and was cast by 
the core box is lightweight, lightweight-izing is possible as a whole. Since the radiation conductor 
pattern on a sheet plastic can furthermore be formed with means, such as resist printing and etching, 
modification of a radiation conductor pattern is easy and can be flexibly equivalent also to modification 
of resonance frequency. 

[0008] Moreover, some sheets plastic which a radiation conductor pattern, electric supply Rhine, and a 
ground line are formed in one side of a sheet plastic at one, said sheet plastic extracts, is cast by the - 
surroundings of said radiation conductor pattem, and the miniaturized antenna concerning this invention 
has become a core box, and project from the part of the core box can consider as the gestalt which 
constitutes the piece of support of said electric supply Rhine and a groxmd line (claim 2). If it does in 
this way, electric supply Rhine and a ground line can be formed with a radiation conductor pattem, and 
manufacture is easy. 

[0009] Moreover, the miniaturized antenna concerning this invention can also be considered as the 
configuration in which the terminal area material which has electric supply Rhine and a ground line was 
cormected to the radiation conductor pattem (claim 3). If it does in this way, since the terminal area 
material whose spacing of electric supply Rhine and a ground line suited to spacing of the hole by the 
side of the circuit board can be chosen and used, it can respond to the situation by the side of the circuit 
board flexibly. 

[0010] Moreover, when using terminal area material, it is desirable to make terminal area material the 
configuration which formed electric supply Rhine and a ground line in one at the clip which sandwiches 
a radiation conductor pattem with a sheet plastic (claim 4). If it does in this way, terminal area material 
can be attached easily [ a radiation conductor pattem ] with a clip. 

[001 1] Moreover, when using terminal area material, it is desirable that terminal area material considers 
as the configuration v^th which electric supply Rhine and a ground line are reinforced with mold resin 
(claim 5). If it does in this way, spacing of electric supply Rhine and a groimd line is stabilized, and 
connection by the side of the circuit board can be ensured easily. 

[0012] Moreover, the miniaturized anterma concerning this invention can be made into the gestalt by 
which the slit for resonance frequency adjustment is formed in the radiation conductor pattem (claim 6). 
If it does in this way, it is possible to adjust resonance frequency with the location of a slit, die length, 
width of face, etc. 

[0013] Moreover, the miniaturized anterma concerning this invention can be made into the gestalt by 
which the suspension conductor pattem with which resonance frequency differs non-supplied electric 
power is formed next to the radiation conductor pattem (claim 7). Broadband-ization can be attained if it 
does in this way. 

[0014] Moreover, the miniaturized antenna concerning this invention can be made into the gestalt in 
which two or more radiation conductor patterns v^th which resonance frequency differs are formed by 
adjoining each other (claim 8). If it does in this way, an anterma with two or more resonance frequency 
can be constituted. 

[001 5] Moreover, the miniaturized antenna concerning this invention can be made into the gestalt by 
which the suspension conductor pattem non-supplied electric power is formed in the location equivalent 
to the background of the radiation conductor pattem of a sheet plastic (claim 9). If it does in this way, 
broadband-ization of resonance frequency can be attained. 

[0016] Moreover, the miniaturized antenna concerning this invention can be made into the gestalt by 
which the grand pattem is formed in the location equivalent to the background in electric supply Rhine 
of a sheet plastic (claim 10). If it does in this way, even if the physical relationship of electric supply 
Rhine and a shielding case (grand member) v^U change, change of an impedance decreases. 
[0017] Next, it is characterized by the manufacture approach of the miniatxirized anterma concerning this 
invention including the process which forms a radiation conductor pattem in one at one side of a sheet 
plastic, the process which extracts and casts said sheet plastic by the surroimdings of said radiation 
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conductor pattern, and is made into a core box, and the process which carries out appearance processing 
of said sheet plastic so that the part of said core box may remain at least (claim 11). The miniaturized 
antenna applied to this invention by this can be manufactured cheaply efficiently. 

[0018] Moreover, the manufacture approach of the miniaturized antenna conceming this invention shall 
include the process which carries out appearance processing of the process which forms a radiation 
conductor pattern, electric supply Rhine, and a ground line in one at one side of a sheet plastic, the 
process which extracts and casts said sheet plastic by the surroundings of said radiation conductor 
pattem, and is made into a core box, and said sheet plastic so that the piece of support of the part of said 
core box, said electric supply Rhine, and a ground line may remain at least (claim 12). Thereby, the 
miniaturized antenna of claim 2 can be manufactured cheaply efficiently. 

[0019] By the manufacture approach of the miniaturized antenna conceming this invention, when 
forming a radiation conductor pattern in one side of a sheet plastic, the suspension conductor pattern 
with which resonance frequency differs non-supplied electric power c£in be formed next to said radiation 
conductor partem (claim 13). Thereby, the miniaturized antenna of claim 7 can be manufactured easily. 
[0020] Moreover, by the manufacture approach of the miniaturized antenna conceming this invention, 
when forming a radiation conductor pattem in one side of a sheet plastic, the suspension conductor 
pattem non-supplied electric power can be formed in the location equivalent to the background of the 
radiation conductor pattem of said sheet plastic (claim 14). Thereby, the miniaturized antenna of claim 9 
can be manufactured easily. 

[0021] Moreover, by the manufacture approach of the miniaturized anterma conceming this invention, 
when forming a radiation conductor pattem, electric supply Rhine, and a ground line in one side of a 
sheet plastic, a grand pattem can be formed in the location equivalent to the background in electric 
supply Rhine of a sheet plastic (claim 15). Thereby, the miniaturized antenna of claim 10 can be 
manufactured easily. 
[0022] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained to a detail 
with reference to a drawing. 

[Operation gestalt 1] Drawing 1 (a) and (b) show 1 operation gestalt of the miniaturized anterma 
conceming this invention. In this miniaturized antenna 11, the radiation conductor pattem 13, electric 
supply Rhine 14, and a grovind line 15 are formed in one side of a sheet plastic 12 at one. About the 
metiiod of formation of radiation conductor pattem 13 grade, it mentions later. 
[0023] A sheet plastic 12 is extracted to a core box, is cast by the surroundings of the radiation 
conductor pattem 13, and has peripheral wall section 12a. Moreover, the part projects a sheet plastic 12 
with electric supply Rhine 14 and a ground line 15, and it constitutes piece of support 12b of electric 
supply Rhine 14 and a groimd line 15. Peripheral wall section 12a does not exist in a part with piece of 
support 12b. Crookedness shaping of the piece of support 12b is carried out so that a point may be 
below suitable v^th electric supply Rhine 14 and a ground line 15. Moreover, the sheet plastic 12 has 
piece of anchoring 12c which projects outside from the part of the edge of peripheral wall section 12a. 
The hole 16 for positioning is formed in piece of anchoring 12c. 

[0024] Drawing 2 shows the busy condition of the miniaturized antenna 1 1 constituted as mentioned 
above, A printed circuit board 1 and a shielding case 2 are the same as the former. This miniaturized 
antenna 1 1 is attached in a shielding case 2 by fixing piece of anchoring 12c to the predetermined 
location of a shielding case 2 with adhesives or a pressure sensitive adhesive doudle coated' tape. Since 
the sheet plastic 12 which supports the radiation conductor pattem 13 is formed in the core box, 
configuration stability is good and can keep exact the physical relationship of the radiation conductor 
pattem 3 and a shielding case 2 (grand member). In addition, if the hole 16 of piece of anchoring 12c 
and the projection which fits in are formed in the shielding case 2, positioning when attaching a 
miniaturized antenna 1 1 can be performed more easily. 

[0025] Moreover, electric supply Rhine 14 and a groxmd line 15 are connectable with the electric supply 
pattem and grand pattem of a printed circuit board 1 using the FPC connector (connector for flexible 
printed wiring boards) 17. Therefore, connection with the printed circuit board 1 of electric supply 
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Rhine 14 and a ground line 15 can also be made easily. 

[0026] In addition, the connection with the printed circuit board 1 of electric supply Rhine 14 and a 
ground line 15 The point of piece of support 12b, electric supply Rhine 14, and a ground line 15 is 
crooked in J form like drawing 3 (J reed-type). May solder to a printed circuit board 1 and like drawing 
4 Piece of support 12b, The tip of electric supply Rhine 14 and a ground line 15 is dashed against a 
printed circuit board 1 (bat reed-type). You may solder, and the point of electric supply Rhine 14 and a 
ground line 1 5 may be inserted in the through hole of a printed circuit board 1 like drawing 5 (DIP 
terminal mold), and you may solder by the rear-face side. 

[0027] Next, the manufacture approach of the miniaturized antenna of drawing 1 is explained with 
reference to drawing 6 . The radiation conductor pattern 13, electric supply Rhine 14, and a ground line 
15 are first formed in one side of a sheet plastic 12 like drawing 6 (a). As a sheet plastic 12, the spinning 
by below-mentioned vacuum molding or below-mentioned metal mold molding is possible, and when it 
casts to a core box, a thing only with the reinforcement which can maintain the configuration is used. 
Specifically, polyester film or a polycarbonate film can be used. 

[0028] Formation of radiation conductor pattern 13 grade can be performed easily as follows. One 
approach is an approach etching removes the other part, after printing etching resist to the pattern which 
is going to prepare the laminate which stuck copper foil (other metallic foils are good) on one side of a 
sheet plastic, and it is going to obtain on the surface of copper foil. Since the radiation conductor pattern 
1 3 does not need to give reinforcement, as copper foil, a thin thing (9 micrometers in thickness, 1 8 
micrometers, and about 35 micrometers) can be used. 

[0029] Another approach is an approach of plating a conductive metal, for example, copper, on the front 
face, after making the pattem which it is going to obtain print and harden a conductive paste on one side 
of a sheet plastic. Also in this case, thickness of a conductive paste and plating is made sufficiently 
thinly. 

[0030] Any approach can respond cheaply for a short period of time compared with the case where it 
changes the metal mold of a sheet metal like before since modification of radiation conductor pattem 1 3 
grade can respond by modification of a printing pattem. In addition, in order to secure the conductivity 
when connecting with electric supply Rhine 14 and a groimd line 15 by the connector, it is desirable to 
perform gold plate etc. 

[003 1] Then, as shown in drawing 6 (b), a sheet plastic 12 is cast to a core box, and peripheral wall 
section 12a is formed. This molding can be perforrned by vacuum molding like drawing 7 or drawing 8 . 
The approach of drawing 7 heats and softens the sheet plastic 12 in which the radiation conductor 
pattem 13 grade was formed, and it is in the condition which has arranged it on the metal mold 22 which 
has the crevice 21 of a core box as shown in (a), and vacuum suction is carried out and it casts [ between 
both is extracted as shown in (b), ] it. Moreover, the approach of drawing 8 heats and softens the sheet 
plastic 12 in which the radiation conductor pattem 13 grade was formed, and it is in the condition which 
has arranged it on the metal mold 24 which has the heights 23 of a core box as shown in (a), and vacuum 
suction is carried out and it casts [ between both is extracted as shown in (b), ] it. In addition, it is also 
possible to extract and to cast by combination of a concave and convex type metal mold. 
[0032] In any case, it extracts and molding is performed in a part without the radiation conductor pattem 
13, electric supply Rhine 14, and a ground line 15, i.e., the part of only the surrounding sheet plastic 12 
of radiation conductor pattem 13 grade. Therefore, in this phase, the radiation conductor pattem 13, 
electric supply Rhine 14, and a ground line 15 are still plane conditions. 

[0033] Appearance processing of the sheet plastic 12 is carried out like drawing 6 (c) after this, and 
piece of support 12b, piece of anchoring 12c, and a hole 16 are formed. If crookedness molding of the 
piece of support 12b is furthermore carried out with electric supply Rhine 14 and a ground line 15, the 
miniaturized antenna 1 1 of drawing 1 can be obtained. 

[0034] In addition, although the drawing showed the case where one miniaturized antenna was 
manufactured, in this manufacture approach, many same radiation conductor pattems as one sheet 
plastic etc. are formed, it is extracted collectively, and many miniaturized antennas can be manufactured 
at the process of 1 cycle molding and by carrying out appearance processing. Moreover, while forming a 
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radiation conductor pattern etc. continuously by using the long sheet plastic by which the roll volume 
was carried out, it is possible to also perform subsequent drawing molding and appearance processing 
by the continuous process. Therefore, a miniaturized antenna can be efficiently manufactured by low 
cost. 

[0035] [Operation gestalt 2] Drawing 9 shows other operation gestalten of the miniaturized anterma 
conceming this invention. This miniaturized antenna 1 1 forms a slit 3 1 for the resonance frequency 
adjustment to the radiation conductor pattern 13. A slit 31 is formed in coincidence when forming the 
radiation conductor pattern 13. 

[0036] thus, modification of resonance frequency is possible for the miniaturized anterma conceming 
this invention by the method of formation of a slit 31, without changing the metal mold for vacuum 
molding that is„ without changing the dimension of peripheral wall section 12a of a sheet plastic 12 ~ it 
is a certain ** and can respond to modification of resonance frequency flexibly. In addition, if many slits 

31 are formed by tioms from both sides, the radiation conductor pattern 13 may become a letter of 
meandering. Since configurations other than the above are the same as that of the operation gestalt 1, the 
same sign is given to the same part and explanation is omitted. Moreover, the manufacture approach is 
the same as that of the operation gestalt 1 . 

[0037] [Operation gestalt 3] Drawing 10 shows the operation gestalt of further others of the miniaturized 
antenna conceming this invention. This miniaturized antenna 1 1 forms the suspension conductor pattem 

32 with which resonance frequency differs non-supplied electric power next to the radiation conductor 
pattem 13. If it does in this way, it is possible to broadband-ize resonance frequency by resonance of the 
suspension conductor pattem 32. In addition, a slit is formed like the operation gestalt 2 and the 
radiation conductor pattem 13 can also adjust resonance frequency. Since configurations other than the 
above are the same as that of the operation gestalt 1, the same sign is given to the same part and 
explanation is omitted. Moreover, the manufacture approach is the same as that of the operation gestalt 
1. 

[0038] However, when forming the radiation conductor pattem 13 and the suspension conductor pattem 

32 by the approach of conductive paste printing + electroplating, it is good by the thin bond pattern's 37 
tying the radiation conductor pattem 13 and the suspension conductor pattem 32 like drawing 11 (a), 
piercing said bond pattem 37 at the process of appearance processing, as shovm in this drawdng (b), and 
making a hole 38 to separate the radiation conductor pattem 13 and the suspension conductor pattem 32. 

[0039] [Operation gestalt 4] Drawing 12 shows the operation gestalt of further others of the miniaturized 
anterma conceming this invention. This miniaturized anterma 1 1 prepares piece of support 12b of 
electric supply Rhine 14 and a ground line 15 while it forms two radiation conductor patterns 13 A and 
13B with which resonance frequency differs in a sheet plastic 12 and forms electric supply Rhine 14 and 
a groimd Hne 15 in each radiation conductor pattem 13A and 13B. If it does in this way, a miniaturized 
antenna with two resonance frequency can be constituted easily. In addition, a slit is formed like the 
operation gestalt 2 and the radiation conductor patterns 13A and 13B can also adjust resonance 
frequency. Since configurations other than the above are the same as that of the operation gestalt 1, the 
same sign is given to the same part and explanation is omitted. Moreover, the manufacture approach is 
the same as that of the operation gestalt 1 . 

[0040] [Operation gestalt 5] Drawing 13 shows the operation gestalt of further others of the miniaturized 
antenna conceming this invention. This miniaturized antenna 1 1 forms the suspension conductor pattem 

33 non-supplied electric power in the location equivalent to the background of the radiation conductor 
pattem 13 of a sheet plastic 12. If it does in this way, broadband-ization can be attained by existence of 
the suspension conductor pattem 33. Since configurations other than the above are the same as that of 
the operation gestalt 1, the same sign is given to the same part and explanation is omitted. 

[0041] In addition, also in this operation gestalt, like the operation gestalt 2, a slit can be formed in the 
radiation conductor pattem 13, resonance frequency can be adjusted to it, a suspension conductor pattem 
can also be formed like the operation gestalt 3, and two or more radiation conductor patterns can also be 
formed like the operation gestalt 4. Moreover, what is necessary is to form radiation conductor pattem 
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13 grade in one side, and just to form the suspension conductor pattern 33 in that rear face by carrying 
out pattern etching of each copper foil, using the laminate which stuck copper foil on both sides of a 
sheet plastic, in manufacturing this miniaturized antenna 1 1 . The production process after it is the same 
as that of the operation gestalt 1 . 

[0042] [Operation gestalt 6] Drawing 14 shows the operation gestalt of further others of the miniaturized 
antenna concerning this invention. This miniaturized antenna 1 1 forms the grand pattern 34 in the 
location equivalent to the backgroimd in electric supply Rhine 15 of piece of support 12b. This grand 
pattern 34 is cormected to the grand pattem of a printed circuit board with a ground line 15. If it does in 
this way, even if the physical relationship of electric supply Rhine 14 and a shielding case (grand 
member) will change, an impedance can be prevented from changing. Since configurations other than 
the above are the same as that of the operation gestalt 1 , the same sign is given to the same part and 
explanation is omitted. 

[0043] In addition, also in this operation gestalt, like the operation gestalt 2, a slit can be formed in the 
radiation conductor pattem 13, resonance frequency can also be adjusted to it, a suspension conductor 
pattem can be formed like the operation gestalt 3, two or more radiation conductor pattems can also be 
formed like the operation gestalt 4, and a suspension conductor pattem can also be formed like the 
operation gestalt 5. 

[0044] Moreover, what is necessary is to form radiation conductor pattem 13 grade in one side, and just 
to form the grand pattem 34 in the field of the opposite side by carrying out pattem etching of each 
copper foil, using the laminate which stuck copper foil on both sides of a sheet plastic, in manufacturing 
this miniaturized anterma 11 . The production process after it is the same as that of the operation gestalt 
1. 

[0045] [Operation gestalt 7] Drawing 15 shows the operation gestalt of further others of the miniaturized 
antenna concerning this invention. This miniaturized antenna 1 1 forms a notch 35 in peripheral wall 
section 12a of a sheet plastic, and attains lightweight- ization. Before it extracts a sheet plastic 12 to a 
core box and a notch 35 casts it, it can be easily formed by forming the hole in the sheet plastic 12. 
Since configurations other than the above are the same as that of the operation gestalt 1 , the same sign is 
given to the same part and explanation is omitted. Moreover, this operation gestalt is applicable also like 
the miniaturized antenna of the operation gestalten 2-6. 

[0046] [Operation gestalt 8] Drawing 16 and drawing 17 show the operation gestalt of further others of 
the miniaturized antenna concerning this invention. This miniaturized antenna 1 1 consists of a sheet 
plastic 12, a radiation conductor pattem 13 formed in one side of a sheet plastic 12 at one, and terminal 
area material 41 connected to the radiation conductor pattem 13. 

[0047] A sheet plastic 12 is extracted to a core box, is cast by the periphery of the radiation conductor 
pattem 13, and has peripheral wall section 12a. In the part which attaches the terminal area material 41, 
peripheral wall section 12a cuts and lacks in the radiation conductor pattem 13. Moreover, the sheet 
plastic 12 has piece of anchoring 12c which projects outside from the part of the edge of peripheral wall 
section 12a. The hole 16 for positioning is formed in piece of anchoring 12c. 

[0048] The terminal area material 41 forms a clip 42, electric supply Rhine 14, and a ground line 15 in 
one with a metal plate with spring elasticity. This terminal area material 41 is electrically connected to 
the radiation conductor pattem 13 by inserting the radiation conductor pattem 13 and a sheet plastic 12 
with the elasticity of a clip 42, as shown in drawing 1717 . For this reason, the coimection with the 
radiation conductor pattem 13 of the terminal area material 41 is easy. 

[0049] Since electric supply Rhine 14 of the terminal area material 41 and a grovmd line 15 have a 
certain amount of rigidity, they can be inserted and cormected with the socket 43 by which the surface 
mount was carried out to the printed circuit board 1 . In addition, in drawing 17 , 44 is the conductor 
pattem of a printed circuit board 1 , and 45 is the soldering section. 

[0050] In addition, the miniaturized antenna 1 1 before attaching the terminal area material 41 can be 
manufactured by the manufacture approach explained with the operation gestalt 1 , and the same 
manufacture approach. Moreover, if resin with solder thermal resistance, such as PEEK (polyether ether 
ketone) or PES (polyether sulphone), is used as a sheet plastic 12, a clip 42 can be soldered to the 
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radiation conductor pattern 13. Thereby, the anchoring condition of the terminal area material 41 can be 
made stability more. Moreover, the configuration of the operation gestalten 2-7 is applicable also to this 
operation gestalt. 

[0051] Drawing 18 shows other examples of the terminal area material used with this operation gestalt. 
This terminal area material 41 makes spacing of electric supply Rhine 14 and a ground line 15 larger 
than a clip 42 side (radiation conductor pattem 13 side) at a circuit board side. When spacing of the hole 
which inserts electric supply Rhine 14 by the side of the circuit board, and the hole which inserts a 
ground line 15 is not in agreement with spacing of electric supply Rhine 14 by the side of a clip 42, and 
a ground line 1 5, it should just make the terminal area material 41 such a form. 

[0052] Although it is necessary to remake the whole in the miniaturized antenna of the operation gestalt 
1 when spacing of electric supply Rhine 14 and a ground line 15 is not in agreement with spacing of the 
hole by the side of the circuit board Since what is necessary is just to use the terminal area material 41 
suitable for spacing of the hole by the side of the circuit board, preparing two or more kinds of terminal 
area material 41 from which spacing of electric supply Rhine 14 by the side of the circuit board and a 
ground line 1 5 differs in the miniaturized antenna of this operation gestalt, and choosing There is little 
futility and it can respond to the situation by the side of the circuit board flexibly. 
[0053] Drawing 19 shows the example of further others of the terminal area material used with this 
operation gestalt. This terminal area material 41 is reinforced with the mold resin 46 cast so that electric 
supply Rhine 14 and a ground line 15 might embed those pars intermedia. When electric supply Rhine 
14 and a ground line 15 are thin and it is easy to deform them, it is desirable to make it such a 
configuration. 

[0054] [Operation gestalt 9] Drawing 20 shows the operation gestalt of further others of the miniaturized 
antenna concerning this invention, a part of field in which the radiation conductor pattem 13 of a sheet 
plastic 12 is formed while forming this miniaturized antenna 1 1 so that perimeter continuation of the 
peripheral wall section 12a of a sheet plastic 12 may be carried out — extracting ~ a hole 47 ~ forming - 
- this — it extracts and the terminal area material 41 is connected to the radiation conductor pattem 13 in 
a hole 47. Since the reinforcement of peripheral wall section 12a will go up and it will be hard coming to 
deform if it does in this way, the miniaturized antenna whose engine performance was more stable can 
be obtained. Since configurations other than the above are the same as that of the operation gestalt 8, the 
same sign is given to the same part and explanation is omitted. 

[0055] In addition, when using the terminal area material 41 which has a clip 42 like illustration, it is 
good to be on a sheet plastic 12, to form the clip stop section 48 in the location of the both sides of a clip 
42, and to prevent a sideslip of a clip 42. This clip stop section 48 is a height formed by carrying out 
draw forming of the sheet plastic 12. This clip stop section 48 is applicable also to the miniaturized 
antenna of the operation gestalt 8. 
[0056] 

[Effect of the Invention] Since the radiation conductor pattem and the sheet plastic of the core box 
which is the insulating support fire formed in one, neither gap of resonance fi*equency nor the change in 
a band can generate easily the miniaturized antenna applied to this invention as explained above. 
Moreover, since thickness of a radiation conductor pattem, electric supply Rhine, and a groimd line 
being made sufficiently thin and those insulating support consist of lightweight sheets plastic, the whole 
can be lightweight-ized. Moreover, since it can respond to modification of resonance frequency by 
changing the printing pattem of a radiation conductor pattem, it can respond for a short period of time 
more cheaply than modification of metal mold. Moreover, according to the manufacture approach of this 
invention, it is efficient and the above miniaturized antennas can be manufactured cheaply. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The miniaturized antenna characterized by forming a radiation conductor pattern in one side 
of a sheet plastic at one, for said sheet plastic extracting, casting it by the surroundings of said radiation 
conductor pattern, and having become a core box. 

[Claim 2] The miniaturized antenna characterized by some sheets plastic which a radiation conductor 
pattem, electric supply Rhine, and a groxmd line are formed in one side of a sheet plastic at one, and said 
sheet plastic extracts, is cast by the surroundings of said radiation conductor pattem, and have become a 
core box, and project from the part of the core box constituting the piece of support of said electric 
supply Rhine and a ground line. 

[Claim 3] The miniaturized antenna according to claim 1 characterized by connecting to a radiation 
conductor pattem the terminal area material which has electric supply Rhine and a ground line. 
[Claim 4] Terminal area material is a miniaturized antenna according to claim 3 characterized by 
becoming the clip which sandwiches a radiation conductor pattem with a sheet plastic from what formed 
electric supply RJiine and a ground line in one. 

[Claim 5] TTie miniaturized antenna according to claim 3 or 4 characterized by reinforcing electric 
supply Rhine and a ground line with mold resin. 

[Claim 6] The miniaturized antenna according to claim 1, 2, or 3 characterized by forming the slit for 
resonance frequency adjustment in a radiation conductor pattem. 

[Claim 7] The miniaturized antenna according to claim 1, 2, 3, or 6 characterized by forming the 
suspension conductor pattem with which resonance frequency differs non-supplied electric power next 
to a radiation conductor pattem. 

[Claim 8] The miniaturized anterma according to claim 1, 2, 3, or 6 characterized by for two or more 
radiation conductor pattems with which resonance frequency differs adjoining each other, and forming 
them. 

[Claim 9] The miniaturized anterma according to claim 1, 2, 3, 6, 7, or 8 characterized by forming the 
suspension conductor pattem non-supplied electric power in the location equivalent to the background 
of the radiation conductor pattem of a sheet plastic. 

[Claim 10] The miniaturized anterma according to claim 2, 6, 7, 8, or 9 characterized by forming the 
grand pattem in the location equivalent to the background in electric supply Rhine of a sheet plastic. 
[Claim 11] The manufacture approach of the miniaturized antenna characterized by including the 
process which forms a radiation conductor pattem in one at one side of a sheet plastic, the process which 
extracts and casts said sheet plastic by the surroundings of said radiation conductor pattem, and is made 
into a core box, and the process which carries out appearance processing of said sheet plastic so that the 
part of said core box may remain at least. 

[Claim 12] The manufacture approach of the miniaturized anterma characterized by including the 
process which carries out appearance processing of the process which forms a radiation conductor 
pattem, electric supply Rhine, and a ground line in one at one side of a sheet plastic, the process which 
extracts and casts said sheet plastic by the surrovmdings of said radiation conductor pattem, and is made 
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into a core box, and said sheet plastic so that the piece of support of the part of said core box, said 
electric supply Rhine, and a ground line may remain at least. 

[Claim 13] The manufacture approach of the miniaturized antenna according to claim 1 1 or 12 
characterized by forming the suspension conductor pattern with which resonance frequency differs non- 
supplied electric power next to said radiation conductor pattern when forming a radiation conductor 
pattern in one side of a sheet plastic. 

[Claim 14] The manufacture approach of the miniaturized antenna according to claim 1 1 or 12 
characterized by forming the suspension conductor pattern non-supplied electric power in the location 
equivalent to the background of the radiation conductor pattern of said sheet plastic when forming a 
radiation conductor pattern in one side of a sheet plastic. 

[Claim 15] The manufacture approach of the miniaturized antenna according to claim 12,13, or 14 
characterized by forming a grand pattern in the location equivalent to the background in electric supply 
Rhine of a sheet plastic when forming a radiation conductor pattem, electric supply Rhine, and a ground 
line in one side of a sheet plastic. 



[Translation done.] 
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